Abstract: Aiming at the difficulties of modal concentration and high degree of freedom in the damage identification of the truss structure and the good fault tolerance and robustness of the BP network, based on the theory of the change of the modal parameters of the truss structure before and after the damage, the modal parameters and BP neural Network structure damage identification method. Taking a 6m × 7.5m square pyramidal grid structure as the research object, the importance coefficient of each bar was calculated according to the theory of continuous collapse, and the position of the damaged bar was simulated. Then, the square of the normalized frequency of the structure before and after damage And the combination of normalized vibration mode parameters as damage indicators to train, test and test BP neural network. The results show that this method can well identify the location and extent of damage to the grid structure.Damage identification, including damage judgment, location and degree, is one of the core of SHM [1] . The change of modal parameters before and after the damage can be regarded as the sign of structural damage to diagnose the position and degree of structural damage.
Neural network is a network system that imitates the mechanism of human brain information processing. Neural network is widely used in many fields such as civil engineering. [2] The nature of damage identification by neural networks is to establish the nonlinear mapping relationship between input (structural characteristics) and output (damage judgment, location and degree).
The earliest use of BP neural network for damage identification is Venkatasubramanian and Chan [3] from Purdu University in the United States. In 1989, they first used BP network to identify damage for large structures. Next many scholars at home and abroad are committed to this study. Wu [4] used 200 discrete spectral points as the input of BP neural network to identify the damage of a three-layer shear-frame model and identify the damage from the measured structural response. Yang Na [5] et al. combined the neural network and finite-element model correction method, the damage identification of typical Tibetan structures has made more real results. Wu Jinzhi [6] combined the dynamic characteristics of the grid structure, put forward the damage characteristic parameters -vibration mode vector and the rate of change of frequency combination parameters.
On the basis of this study, a 6m × 7.5m grid structure of scale-square square pyramid space grids was designed to simulate the damage manually. The modal parameters of the structure under various damage conditions were obtained. The structural normalized frequencies squared change rate and normalized displacement mode as the damage index, BP neural network is used to identify the damage step by step, and more meaningful research results have been obtained.
Square pyramid space grids structure experimental design structure model
The experimental structure is a square pyramid space grids model. Grid length and short dimensions are 7.5m and 6m, and arrow height is 1m. Wound length of 5 cross, short to 4 cross, the lower chord length 4 cross, short to 3 cross, the grid size of 1.5m × 1.5m, 4 fixed bearings, and the node bolted ball connection. String abdominal rod specifications are φ48 × 3.5, and the material is Q345, bolt ball φ100. A total of 50 nodes, 160 bar unit, test structure shown in Figure 1 . 
Design of test grid damage condition
The test of the injury program designed to: (1) Local damage to the rod 1/3, the specific approach is: a long 300mm, into the depth of 12mm section of the pipe wall, after processing the damaged rod shown in Figure 2 ; (2) The instantaneous failure of the bar member is performed by wire cutting in the middle of the bar member to form a jagged Steel head, before simulation failure, the normal compressive stress to the steel head is provided by the fixture, the fixture is released and the rod is separated, so as to realize the instant failure of the rod. Processed damaged rod is shown in Figure 3 . Fig.2 Local damaged member Fig.3 Suddenly failure member The selection of simulated damage location combined with the theory of continuous collapse.The failure will cause the structure of the local body of the rod as the calculation object, select the buckling coefficient, stress, total strain energy, the rod strain energy as a sensitive parameter, normalized and average, the rod number shown in Figure 4 .
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In addition to undamaged condition, the test take the rod number 42, 43, 82, 84, 98 respectively, 33%, 100% degree of stiffness damage, a total of 11 kinds of test conditions.
BP neural network on damage identification BP neural network input and output parameters
Before generating structural damage pattern samples, it is necessary to determine the input parameters of the network. This parameter not only affects the operation of the network, but also affects the generalization ability of the network. In this paper, the combination of square rate of change of normalized frequency and normalized mode of vibration is selected as the input parameter of damage identification network. The network training samples are numerically analyzed, and the model is established by ANSYS software.
BP neural network training and testing
The undamaged and damaged samples of 42, 43, 82, 84 and 98, respectively, with damage of 25%, 50%, 75% and 100%, were used to establish the learning samples of BP neural network with a total of 21 groups Data to participate in network training. The structure of the network is composed of 8 input layer neurons, 17 hidden layer neurons and 5 output layer neurons. In each unit, when the rigidity damage is 33% and 100%, respectively, a total of 10 conditions The damage index (part of the data in Table 1 ) obtained by the experiment is used as a test sample of BP neural network to test the anti-noise performance and generalization ability of the network. Part of the test results shown in Figure 5 . 
Conclusion
(1) The results show that the BP neural network has good fault-tolerance and robustness. In the presence of experimental error, the identification of the single damage of the structure has achieved a good recognition effect.
(2) The combination of the squared rate of change of the standardization frequency and the normalized mode of displacement proposed in this paper can well serve as the damage index of the truss structure. Considering the test conditions and some precision requirements, use the low-order frequency as a damage indicator is feasible.
(3) In the simulation of damage conditions, the damaged elements are selected to simulate the damaged elements in combination with the continued failure theory, so the damaged conditions are representative.
